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(54) CHEMICAL VAPOR DEPOSITION SYSTEM AND CHEMICAL VAPOR DEPOSITION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To stably convey a liq. and to 
obtain a deposition film of high quality on the surface of the 
substrate to be treted by providing the vicinity of a treating 
vessel with an accessory chamber, feeding a liq. composed of 
a mixture of a raw material compd. and a stabilizer, removing 
the excess stabilizer in the accessory chamber, thereafter 
vaporizing the raw material compd. and feeding it to a 
reaction chamber, 

SOLUTION: This raw material compound is a liq. obtd. by 
stabilizing Cu+1 (hexafluoroacetylacetate) by a (metoxy) 
(methyl)silylolefm ligand such as trimethylvinylsilane. A liq. 
raw material mixture 22 obtd. by excessively adding 
trimethylvinylsilane as a stabilizer thereto is held in a raw 
material vessel 21. By pressurized gas, the liq. raw material 
mixture 22 is fed to an accessory chamber 45 and is heated 
and vaporized by a freely attachable and detachable vessel 
45B, where the excessive stabilizer released from the liq. raw 
material mixture 22 via an exhaust system 80 is removed, 
thereafter, together with sweep gas fed from a sweep gas 

source 46, the vapor of the raw material compd is fed to a shower head in a treating vessel. 
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©y«-<y<>^g8Si : B9f^SS3©>'^V^^•;<^88«:|g^t6n 
fc^6©gaifl^i*^tf C i^iltSif SftJ83S 1 ~6 

[n^8] HW3»l~m6©raB!m*. UIBIPfl© 
laK^. B5iB^2©gagB^*Jj:U>*HaiBB3©l3H#*iK 
ig^ti. B0fBll4©P9E^^. lQiB^5©gS^^4B^c;^ 

fern 6 (omm^imtk $titcmi ©imi . i9iB^ i © 

P8K^. t?tBII2©PIIB^teJ:omiB^3©liH#*iS 
Sc^n. WiBm4©pg63^. l5IB05©raH#*iJ:ONB? 

iB^ 6 ©paK^*5Kig 3 nfcig 2 ©tfc«i ©ra-c^i 
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EOEVS). v^-;^ h^i/X^;l'fcfj::.;l/>^^> (DMO 
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40 gK:*5(,>T. U^S^^ffiKfci^-rSJriB^b^zoJSiS 
c $ ti- s {c tsTf B{ bm 1 CDC u mmm^t^ 

f?iB{b^«ffiii8l$®l 0OSl&S*-CiS^l^iie5' 
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[0 0 1 1 } ^^<Di:*)M:ii^mtmmvt. cuHuig* 

[0012] 

[Sja€r»9i-r.5fc«)c?#®] ;$c^?SK±fa©aja*> 
ism^nmi)^hmimmsKm^fi>m^?kL. sorts 
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[0013] *^l8»±ae©»S%. iil*3«2K: 
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[0 0 1 4] Sfc. *lfe?9»±fB©SS*> i«*«3«: 
faiSL/c<fc^{c. ffrfBMtMw, t!rfB«iS^s©n(J'J«c. 
iriB«offlSS(c0^ L-Tj^fiSs m:i> s c i «:i^it<b -r 
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mk-r^. 50 
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[0015} Sfc. *^«±fB©^@%, f»*^5«<: 
iB4S0/cJ;^K:. MIBSI^K. Bff§BMa^©F*3ffl!|{C}^ 

{b^taiift8^g(cj:«3. 8?9i-rs. *B>H»± 
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*!|$iii-rsi«^i~6©^-^, ir^-rn*— sfBtt© 

[0 0 1 7 3 *ft:*^igtt±iB03ja«r. Sf*3B8{cfa 
tgL/fcJ:5{C. |t(IBlll~m6©^ffl^l3:. friBWl© 

Pfrni^. UiBH 2 ©ggga^fc-i ex BuiB^ 3 ©raH^*sH 
m^ri. B«iB^4©gaffl#, ttiem5©gBffl#*jj:cm 
SSI 6 <ommff*»mwL stifcwi <dv^ t . mm i © 
B«fBll2©raBl^*5j;tyB«ia^3©pgg3#*5i3 
fe^n. i«fam4©BaBB^. ittiB»5©iflffl#*5j:D>'Bir 

iB» 6 ©PBW^*iM» 3 nfcS^ 2 ©WJSi ©P^ "C^A 
fijisp 3 n s c i ^l^m 1 1 ^nn^ 7 SEtt©4 b^^tBit 

[0018] *fc*f6IB»±iB©»H*. l»*3l9«CfB 
ISt/tJ:^{c, SOS^m. B«tBSiM(cMif4^t^<t$ 
^{bSiiJ©il^*S?i*©J^-c#tif&3n. MBliMtcfel* 

xmu^Mim^^^^i^tc^. fosBiisisHb^^sio;^ 

isl^T. (a) BuiBSd^fCtst^-C. B?fBig<*«r^-r 
SX5gi . ( b ) BtrtBIg ( a ) ©®. MiBSOMCC*? 

i^-c, iwa5!c«fbSij*st{b-r5xet. <c) ffiriBX 

wih) (Dm. mmmm^m^r ^nmt .(d) m 
iBiiM{c*j(,i-c. wiai^'fb-^l^^m^ba-a. ein^Hu 

IBSJCSStC^J&T SXe t J: 9 ft S C t ^iRFai f 
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fc»4©B8EB^<b ;BffteSrmSiS©^ ^BiltaiafflSSi 
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^ 1 ©^>yt©ra©gi5^^r>'^'-^>'^•;^ 3i*5ll2 ©>'^•-/ 

>'^•;^ig|S<!: : |^fe»2©-'^•-^''^•;^igif8K:i9:^^6t^/c|g5 

3©ga^#<h©ra©a5^i, mtim i (D^'^y^tmzcD 

!j<>:7'i©ia©Sft»=&-'W-'N*;^ Sif s^a ©A-/^<>^ig 
8Si : «riBII3 ©^•« -'<;^igi»ccsw ^nfcme ©raw 20 

[ 0 0 2 0 } */c. *»i9«±sB©^ja*. 1 
{catgL<fcj:^{c. wiami~»6©PiBB#». iraH» 

l©igH#, Biie^2©PaE3^*3<t<yfm)fBI^3©P3E3^ 

cmi am 6 (Dissm^ifi^n stifcmi ©tm i . mzm 

ifimwisti. mim4<omm^. «5nBi^5©piiB^*jj; 
iyfiriam6©psH^*ifflJfi$n/i:m2©!Kjei©ia[t?^ 30 
#^*iiffli$n-sj:i*!mss<k-r-5s»*si o^©ffc^ 

[0 02 1 ] T^rl^^^ c:©J;^(cCuBirlg*^b^* 

T M V s mtD^^im t <Dmm^<Dm-cm&-r s c 

itcJrO, iSt(*s^t*i(D^5g^tSllJS^©«ttflE*«*t:^ 40 

L. 

[0022] 

Cu*' (hfac) TMVS «— * Cu*' (hfac) +TMVS 

[0023] •v7jk;sti?>mBmm^^Biicmts(0i}mu 
sns. *>*>4^i*jg-^!Bs*-e©$*^^b3-e-c 

*{fr-5ft:8t». :^mvit. B?ftBSiM«:*sC>T, SutB^ 
(*S^*©S^lfcS!l*IS^*-r4<fc^{c«)tgLrc»S. 50 
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[0024] ff>ip^^mtm<DmtssiMiPh(omMt. 

cii-crjiSti^ifi. ^©isiJiaefm^K, etBisjci&s 
i^t-^-'N-y^ OTf5iBBI^=&gm-r-5l? 1 ©-'<-<-'•« ;^iB?S 

i^*-r.5>/ca){cia:wp>tv/c ^ :/^r>'^•-^/^•x•r4ll2 

©A-^7>-;;^iSffii. |frfHP«S*«:±SgiflH*»e>Ti^ElffltC 
r6]*^o-ci9:l:r^ta)t|gl*jJ:j/m2©>J<>7-©-5 «ll 
lam 1 ©=l<>:7'*>'<'f >'<;^-r-sm3©^W''<;^iglS*|S: 
t^. ioaSfSU^*. B!)fB«S^bSiI*l^*-r*XSKtel> 

■CHul3mi~»3©-'^'-^^-c;^iS8g*t§tt^bU. mm^^ 

|g»<b^!^*«if6u-cc u)i©JS«4mj:^xSK:*ii,» 
-c. B?SSri~l^3©'^V^<;^»IS*^Fffiii<bt-SJ:^ 
«csijaj-r 4 c i K J: . i3fa^3cft^©^*i® ©^(c 

15. cue©Jttaxs©j8!i*ft$itj±i-s. m^i-m 

3 ©^^•'^ ^^•;^SSS^?§tt^b BUtallMWBMtBB 

lcr)>''«-^>'^•;^iSI^S. BiriBh^f 7". milB03©^t-<''<;^ 
SSS. *^J:iyf»2©^^<>7•^r/^L-cSt$^3♦a. — :^rttfSB 
^!lffiifS»ttrialg2©/^•^'/^•^s^g. *jJ:cmiai»K 

^2 ©*->:/;&:/i-UT:SP5v3ti-5. 
[0 02 5] 

[|gi;9©^]%©^)is] m 1 ^{»|] @ 1 4^^^© 

» 1 i^f6«?!l(c J; . C u ^©{b^^B^a^g 1 0 ©« 

m^Tjk-r. m 1 sk. H«seis«*?a 1 0 wh^k 

tolEMa^Sl 1 (fCCtJt-irl 2 A^Mi^^iA^n 

1 fpicit, tt^as^uss^ 1 2±{c0mstitcm^ m 
s?-a-r ) icmm-r s j: ^ tc ♦ 9 f 1 3 ^i^w e 
n> iiiiB-> + V y H 1 3 i*H!rfB»«iSg-& 1 2 ±© 
SS«ffiK:cuOS^imilgft{b^*!>:#'WW.S. * 
fc. frSfitSISSl ltc», lAj:D7K^(H 

, ) WiacuJi«axg^f&{c5fe3i:o-c. tirta 

ifflSgS 1 1 *©rtEE*SS$-&Sfc«t){cfitiJ&3n«, 

[00261 mmc ummmt^it. mmm-cmm^ 

SSI 4{c<m$txT*5f5, tJIEJ^SSl 4{C^!^3 
^■5 A r ;*f;^tc J: 0 . 1 5 A^:«^gf5£©jaK«: 

«^$n/ciaig«:{b^iB»e^*&7'f >i sfcifuusn 

•5. i5IB-7^> 1 5fcif L/til$nfcB!rlg<*'(b^«, ® 
S^tt- 1 5 B^iiifiU. $ 6>(CSir§BSSi9^§t 1 5 6 
KiJzOSlllilSti-S/^Jl'^T'l 5C*:A-Lr5i{bSl 6{C^ 

j&sn-s. m^mmmt^mtbx. mibcu** (-^^ 

(Cu (hfac) TMVS) 'k^^m^icit, 

tsna^fbsi Bttso-To* ccsKfc^sn*. 
$ 6 (c. frf BBfi|gi*{b^«*&^ > 1 5 cctt. K u >f 

[0027] «9^{bs 1 6 icis<,>xmismimmt 
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6 0' CCDH, i»)«:5>^-/-7-:^*:^<5:ft«:. gTiaiCS 
gSl 1 ^(Oi^^V — 'V Fl 3(C. 6C«r/l- 
Lrg^&SnS. ^©^. BirtB-'^Jl'^ 1 6 C «r^tJ^{b 
SI e^^e^JM^l 14CM-S«ffiJl*4«*&7-r>l 6 
DtDSSl*. iJIBCu (h f a c) TMVS*Cu©h5 

[0028] B?teB?IE»{b^«IS7 > 1 5 «:» F u 

E^/M^r. F7-/=i<>:/ (S^^f-T) {cJ:f)StmS 
n. |!li3CufJig(*{b^*>^>lltllfiU/cTMVST5^i' 
F*i|**Sn5. |i|l(D^fc^5WBJ|ia«H*«^C<!:K: 
J: "5, BijiBiJiS^l l^itCiJt^r, ^eSffiLhK. 5t 

fciftigLfcYti^3S;2tcfieot:. CuHcDiiai*tii;s. 
c 0 0 2 9 ] s 1 (oit^fmrns^. i o «:*jc»-c. bj 

«. luiB'fb^Hc^L;^CuBi)Sg(*-fb-^*> BulB^b 

^mmm^ i oositssr^^-r^iii^sjoi*^. 

L*" 0. MiaC uiJffiMb^Kteti-CtiWETMV s 

frnmss 1 1 -^©c ut!rig(*<b^o^(3>FSS(c 

[0030] COifclb. ^s^MKj: ^^b^^gJ^^ 

t^(Dc u t(figwb^iBj(cjia*j©TMv s ^'f^mmt l 

■Cjjn^. |trfBfb^4r^3n-5TMVST^i'i' F©ltt 

fiiSis®jitT?:}iliSij-rSi coi^ccjafjro^s^bffj* 
^trc u B«lgi*^b^^©igi<*M^*ID»t L/-Cffi^ C 

'N©@jj5^b^©*Tm*5ffli*ij$n> frtacuBuigft^b^ 

[^2*Jfe«a|] 02 *^ig©»2SQfiM{cJ:4<k^ 
^Bi^SEg 1 0 0 ©«sR?:^-r . 
[003 1 ] S2«:#JS^S(C, -fb^^BittailSl 0 

^•r^.Jlif4gS2 1 J:9Ji.5JSif4«J#a52 Oi. 
SS6 14^*Cu®©<b^»fB^A5&3n«.*2Kia5 
6 0<*:. »9§B?8[<^ilSi^2 2«a(r§BJ^f4«g^2 0!&^6^ 

iB^&sase otc^jii-rsm.^4 1 i. BiriajKia^e 

[0032] Sl93«:«iSSi5 e 0 {c-:>(,>T:SilB^4 <fc. m 
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iBijiasJse 1 tiffM'i^- F 6 1 AJcjcopmsti. m 

6 2 frSJt^SiSS^ 6 3 ^r^*. tuta^^ 
6 3*{C»ffnaS«6 2*M»-r^t-i»6 3A«Si9:W 

e>nrt,»«. 89§aSfg6 2». ttriBi^Sde 3±{cg^ 

[003 3] tirfB«ns$S6 1 $ e>(cmrsi&s 

#6 3±©S«6 2 (cSfh^-r 5 J: ^fC. SIS©«a?L6 
4A*W-r.5S^+'7 — F6 4*5EI9:3n. i(tBi^ + 
XO — ^ f F 6 4 tcti. iifiBjSm^ 6 1 ©i^KJgfiK 3 
n/crai3#V 1 */M^r. Cu*" (h f a c) TMVS 
l?©CuWlg^a^!B)*s. m*it*^@-C«it&3^lS. CC 
-C> BOSBBBK^V 1 t?5B«^J&iK4 0©— a5418fi£^ 

4. *>*>4CuB!iref*^b^©<!M&©ite*. <ina««6 
2±tc». 5t{c{b^it2-cittl§L.ft:«fflSJt;K:Seorc 

[0034]$ &(c. tvsa^^e 1 (cel. 

;J<- F 6 1 AtCteur, ^H^V 2 . F 7 i- :7"8 2 . 
©g§E3#V3. ^ICjfO:/. Sr2©>}<>7'8 4*5j:0' 
20 3 F F 9 v r^8 5 %^tf^Sf«5 > 8 1 aWSaKS 
n. i;ria'(b^2-CiJiB^LfcCu'* (hafac), ^ 
TM V S 3&: i'©JSi&^S^/&5B?fa*Sfm^ > 8 1 
LrP^-^*3n^. F-7-^:7'8 2. 8 5(i*Stc;© 

[0 03 5] ttfB«*&l^4 0 ». »ulBil5f4«S2 1 

SEttW-^-c^ s nr s c u BiriEflE^b^ 2 2 ^jjoe 

•r*Ar??i*3&S?S5JE:«/>^aa4 It. IfrfBlSJE:*/;:^?® 

4 1 cf3©l^)I:^;^5rBUfaMif4SS2 1 (C^*. BfrfaMf4 

^2 1 tt>©SEi*c ua!rig(*^b^2 2 %ttiii-rsMiE 

30 *fX|B'g4 2 i=&WL/. l!fia!)lI)I:«?:^iBlf4 2C£:«raH 
#4 2 A. 4 2 B*^<^:Df+^'>'^•^^^^>X•7y^-^f^4: 

0 «c -Sii5fflSii;^tt 4 2 c tm^^ nri > ■& , 
[003 6] c:©J:^cctafaJS)f4g^2 i cpK^ASn 

fc)affi:'/x«frfeMf4^2 1 4i©ig<*c uSSiE^^b^ 

2 2 «Mii4«a!&-7 > 4 3 ^rA- 1/ r. mriaMSSSccK 
e?L.rj§)BiaSEfci9:i^6,nfcBiM4 5(c«iS3n5. 

iailif4#^il65'f >4 3{C«^K^4 3A. 4 3Bte<J:D>' 

5 2D" JtiSgaw^n, 3e)iCjgS(«£fi«(|^SgS4 4i&iB« 

40 ia7'^>4 3it>*^«&sn-s?a?«:cuS(rigftYb^2 2 

©isa^suw-r-s. 

[0 03 7] frfaS<M4 5 {C»^ra4 5 A*sj^^3nr 
iriaii!|Sffi«&^'f>4 3'&/M^t:«*&3^A:«f* 

c u mmmt^m2 2 «B>rte^ra4 5 Afpicmms&ic 

iB^ S n/c^ 4 5 B cfJtC-^g L . 0 L I, >^tSCC J: 

«. frffiMBi^vi^Mfiic^sctjcjrD. «iifa«ras 
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[0038] t C 5-C2(:*i60j-C«. mtEC UBUig<*{fc 

Urmsn-Slgfc. 5t«C<fc^3-CI!i?gi/fcTMVS 
tfCD. Cu (h f a c ) mSimt^i:^mt$^?>^ 

tssac ufrsg(*<k^«!2 2 TMv s t<Dfmm-^ 
?gaie[*s*tAi/. TMvs<DBiitac£;©jt^f*5Wlf6n lo 

[0 039]—:^, ^:(DJ:^^cTMVS*^S*J{c^^/c 
^ftB(rK»jg^«)2 2 imfSMm4 5 «:*$t>t:m<b$-t* 

i-Kf-^v K6 4{c^-r5<b, BfitB»«6 2±«:*« 

fB^I8iSaE^4 5 B«:vfaLfc?S(*milE»il-^!^2 2 
■5. 20 

1 0 0 4 0 ] J: t)M:i^micmm-riyt. mssmAr 5 
«. ffriBJSji^se 1 itcBiriB^H^v 1 ©-ap^^^ER 

•r-5i^-il'g|5l5t4 5 a4/M/-C#lttaaE«CS:W6nfcR 
^«t(,*UJB^©**t«SP»4 5 1.!:. |irfE#t«^i3>4 5 

1 ±{c;sij©5x-;i'gqt*4 5 b =£/rL/t:«mefttcs:i:fe. 
n. tinBajittai^g4 5 B*^-r s^i*siJ»4 5 , 

t J: D ft 0 . B?fBfi^!K8P»4 5 1 K:«. frSSSf«»8 0 
©-SP«:«^t-S^N' -f > 8 6 ^SMEB^V 4 

[004 1 ] ipfp^m^Vit. BtrffiSK^V 1 *HD8ir 30 

IBPaffl^V 4*ia< C iKJ: D . BijtBS'M4 5 *©^ia 
4 5 A*igf5i,3n-5., c*a(c<J:0. ti|taS(l^4 5 4>lc*j 
l»TBUIB^(*fa8S»il^2 2 ^^^©{^^^^/^^^©T 

Mv s^<D9imimifimsBSfmj^a o */M,triS5*sn 

■S. HfriBaiI^4 5 (Cli. S^fC7f<^:«/^^>-^^J;»3ft 
•5?g)I:«/;<?lii4 6*ie.©H, iiT.t^T.'^ 4~-fij7.i:.\j 
■C. iaK#4 7A. +i'/<->*>;^v>'^-dr4 7B, 
||Bq^47C. v::<:70-3> ha-74 7 DteiO'pg 
BB^ 4 7 E %^tf ;^ ^ - ;^ ^ > 4 7 r « 
fx. f(FSaPSv7 > 8 6 *:^bft:MgBHiM4 5 ©gp 40 

mxe©f^. WfBgaK^v4*BBDtfrfa^H#v 1413 

<C<ttCj:»3. PiagiI^45tp©^BiS«ESS4 5B(C 
^Sn-Ct,^^. 5S*I©TMVSfiS^«:K^*3nft:Cu 
( h f a c ) TMV smm^VC'^OMm.ifi. BiTffill 
H^V 1 */M.rB9fB5]c£^6 1 t|3©->i"7-'v^. F 
64fc. WIBH, ;^'?^-7W;^iit«:efef^3n.5. 
©i^i^:. mtas^B 2©%9(c4(}(,>-cgrsa{b^2©J5 

J&tc J; -S C u ©liS*54 D . B^M©ISR©«nfc C u B 
*5S5faS«6 2±{ci#6*a2.. 

[0 04 2] a2©^t^SWiltSiggl 0 0-C«, 36. 50 
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fCttiaiSff;!/>^jS4 6©H, iST^tm^^^^K. -^7. 
7 a - 3 > h a - ^ 4 8 B *J J; CJf ^ K ^ 4 8 C <t ») ft S 
BEt^ilS^ > 4 8 r|5fa«i®3P6 0 ©«i^§S 
6 IKfiW&Sn. UiBK^SSe 1 ©rt£E*0f^©)BE^ 

02©jb^mtBiSaSSi 0 0-C 
«. OTSjSf*J®^^«&^ >4 3 «^>'^•-^>■r €>A r I?© 

/<-i7*f;^«. MiaWBE5!/;^ilS5 1*>6, ^H^5 2 

A, 5 2 B*Ji;CXSiJ©igE3^ 
5 2 C?:#^^^^•-i':</:^■7 > 5 2 */M/-CBinaS[ttll 
l4«»^-f>4 3{C«}&3n-5. *Ct?, B!riBBIM4 5 
AAP©I§BB^5 2 D' ?rg3J«LwriaKB!^4 3B©T 
SSffjKliBsa: 3 nfc K U >l8lfl# 5 2 D ^> C t 
{CJ:0. l5iajSI*ll?4#«&^-r>4 3«{cjSai>-Ct»/c 
®fti5IB«Jfb^!^», FU-r>icSfffi3n*o 3 6CC. 
@ 2 ©{b^mtail^^a 1 0 0 -Cti. Wi^^WBkKyic 

ifi. ms&Stmmmik';> > 4 3 iti L/c*Tai<B!* 
^^3-if ■s;^*frie?Sf*ii}i4#y&7 -r > 4 3 k^-^- 

2E*Jj:C;i(fiaB8Bfl^5 2D' */M.rl(riaSi|S4 5 {c 

iBSM4 5©rtaffi±«c#fHiL/-CC>ft:«rHi«J*^»-rS 
Ci*!^IieKft-5, 

[0043] IJIT. H2©4b:^SWB«S«g 1 0 0 ©a6 

fp^, @3©7a-^-i'- h=&#M0ft*ie.tSilB-r-5. 
H 3 ?r#M-r ■& fC. fiifafb^^tiJ^iia l O 0 ©Mite 

B. WT©<i:^fcJltfSn«. 

*-rB?ffifflBB#V 1 . V4. 4 7 E*jJ:0'4 8C*SEB«fl 
Sn. Wia3i<>:?'8 3*J<tiyf8 4=&IB16t. 3e.{Cffffi 

pgg^^v 2 ^ggjirr -s c i tc j: o Buiaiiisgiie i 

[fK^S^Lfttia— Fa ^» 4'®a}«:/M/T:3IAU. Btfie 
S«*Sg^6 3±K, «!rfaS«6 2<!:0T»i#-i-S. 

X7^"^7'2 

i>vtci5a t - 6 3 A r Buias® 6 2 ©iaa* 
ff«s«tc±s3-i*-5<!:^^tcuiaigK?FV2*EB(;. m 
iE.mm^4 8 c^pgi^rijfBAfifflme 1 i^kh, if:^ 
^m^o^EEtit-cmA-ri, mnmrn^vi, V4. 4 

7E«B!i;fc**i-r-5. 

[0 04 4] ctitmmicmiEmm^4 3Bi:m^. m 

iailM4 5B*{CStriBJ^SS2 1*^6. Cu'* (h f 
ac) TMVS^Cut5lg<*<b-^*TMVS«*i{Cig 

^ 1/ tcmwM'^mi , miiaj^efe^'5' -<>43^/m.-c 

4 5 Bil3K?^-r4*s. 5tCCt)|ji?8L//c<fc'5«:TMVS 
*jtl^lJ«:$^■c*^^). ^©iSaiiS**:^*^*^*. {b^ 

4 -ciftHB u td^m<ommmm 3 ti, *©$g*BMf aji*4 

«f&-7-f>4 3*?r^^l3nSgg(ct>. Cu'* (hfa 
c ) TMV SiJ|g(*{t^*>6TMV S y F36*lit»i 
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-XiC. Mi2raia#4 3B. 4 8CteJ:C^5 2D' 

c. «!^gasi^v4*igi.>-cKrtsiiS4 5«*c}saLr 

i^^mmmmwm-^mif'h. ia*j©TMvs«:Btftastm 

^Vl. V2. 4 7EfcKDft:SS-C*-5, 13^81^4 
5 im&<omLic^t^StiXis r) . ^©JS*|?I3SIM4 
5 4'©^Pa4 5 A-C«. frtSCu^^ (hfac) TMV 

s mtmmmt^omtui^ c lo 

Aic. SaiB^K^V4 5:fflC, m^mm^y l*sJ:ZJ^m 
ffilBBfl^4 7 E *IBC!.-CffrsBSiI^4 5©^HI4 5 Aip<D 
mb/cCu*' (hfac) TMVSI5lg{*^b^*. 

miEHm^&e i *<d~>i' ■7—^ f e 4(ce9&-rs. 

[0 04 5 ] ;^^5»7'4CD«. xeW5fe<DXf^y 20 

7'1 --4*ii?g»}il3nS, 

fmmmms2 o o ©«^«^-r /c^ us 4 stKUi 
5. fs#©;fcfe. ia4»iccBfrs2fb=^»tBiiaeia2o 

0©^>^^. «HS^6 l*JJ:yfliM45©«fi5E©*47n 

•r. 

C 0 0 4 6 ] S4*#M-r ^.K. miBgiM4 bitm^m 

a^ge i4'{ci9:it6fifcs^+'7 — >f F6 4tf{cjgfi£ 30 

wti-f htifcm 1 ©^ttsp^ 4 5 3 i . mmm 1 ©m^su 

^4 5;i±CcSiJ©i'-;UgWt*/M^r^W^nfc^2© 
#«aiJ»4 5 4<t, S!rte^2©#t^g|5^4 5 4±K:'<D 
-X4 5 6{C<fc»)±TK:BjI6K^3tifc|^3©m^SiJ 
«-4 5 5i«r^*. mrfe»3©fiM*SI5»4 5 5±«C«H 
2©SIJfif)tC*JW-5St«SIJW4 5 2tCj*lS^€>i^ffli^S 
4 5 7ifiUBtnXi.>i>, 

[0047] miimmm^4 5 7±k:». ^zomrnm 

i^igl&«Bia?5Gifll4 5B*i^$n-r*Ji5. fTiS^ 40 

ma «E^s 4 5 B 4j{c B. H!rfeia[ftMf4«*& ^ y > 4 3 
«?rfi^3 nfcc u mmmt^^ *) fumim^ 

BifiBPag3^4 3B*iJ:CX5 2D' */rL-T:«i|i&S 
LT. 02©illte0!I<!:|nJ«(C, Cu'' (hfac) TM 

V s^©c ummmt^timKDTMw s i^^^^/c 

[0048] mfi^m^4r 5 7 ©±igS|5«:«. 02 © 

sa4 5 7±K:ia:i:r€>tifcv-Ji'';>yv 1. i> tiriB so 
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mSLWiMA 5 fp<0^m 4 5 AJ^H(rsS'<a-X4 5 6 

c-cm®ssg6 1 «ti©5i^Bijgp^iaii-rs. cn«: 
J: •} . laiBtfffii g?^s4 5 B tp<ofmmwmmmt^ 
m^hmtLftcummmt^ifi. «!na^ra4 5A*> 

68513!^ + 9 — ^ F 6 4 tpKftJ&S n. MIBi^ + - 
'^-ry F6 4©jf yi^a.6 4A*:A-b-Cl5fB4gS#6 3± 

c««6 2 Ke^*&3*a4. jSpA^-sswic ummmb^ 

©«i^?:CEji-r ■S/cis!). B?IBSIM4 5 2 ©3ll^«f!l 

ilglfllfcx-i* ^ -7 '/•>4 7*sgji^3tir*i>3 , 
faiB;^'^; -<>4 7 cti©gaK^4 7 E*^< 

^x^-r >4 7*>6«*&5n-5::^'i' ^ -7':^^x<b*ccmr 
iB->f •7-' F6 4'v.. *fc3e.K:frlBSffi6 2'^i 

[004 9] -:<3. B«fBof«rt?'l^iSP^4 5 5 €:±^{C|g 

sji-r.siBjiai'-jv y >ifv i . *58«iB#ffiv i . tc^ 

^L. frieiHK^V 1 -:&BUffiMS4 5 

{CttB5iB^ra4 5A*gf«-r5J:^K:. IBEa^V4^:# 
^rc>'■!-^^^•XgfM^'r>8 6ASH2©SI*fet>il<i:|Ql«|{Cig 
i^^nri^Syt*^ C©«S-C. BU3BraK#V4«rPffi 

•r-sciKit). s3©wfax7^5»:/3K:*fjDt-c. fr 

iB§iM4 5 't>©fijiB^ra4 5 A?:Biiia''^*'r''^■Xgfm^ 

4 5 ©sffixs%. loiax ir y :/4 ©ieaxgtc5ttf b 
i>mim^m^h. js«i©^s<b»i4i^*-ctr. ginax 

[m4mmm'i a5«, *iE6§9©»4iijfeMK:j:^^ 
L/fc§B^tc«i5j-©#Miff-^4i=tL/. uigs^^is-r^. 

[0050] S5 ?r#MT6fC, 3f^5fe«ai{C ctS^B* 
liilS3 0 0». @2ab-Sl^»IS4-C^B^L'/cMi|S4 5 

'&$tr^i^4 0 ^, trnms^e i ^^tf^ssise 

ifts 0 A J: 0 n*. J: 0 :g:<*efJ{CB. mrsBSfm 
8 0 A «5fefCia 2 rSiW Lfcm^ 80 t S«(C. 6fl 
g?^V4 ^fit;iffrlBMilS4 5 *SFm•r€>^^V''^•XgfS^^ 
-/>8 6i, *fcf?iB«!aifS6 Ui02-C|ttBJL'fc. 
raBI!I^V2. F^-;»:/8 2. KH^V 3*5J:C)fjf<>:7'8 

3.84 ^mTSSffliKcr^ijP -:> -cses: l/fc^SPm^ > 

8 1 {CJ;i3gFmsn€.5e»5, :$^5SWc<i;€,gfmJS8 0A 
■C«. 3 6KPaH^V 5 ^rmHufB^FM^ ^> 8 1 © 
^fei?iB*!iaif«6 1 <!:MgB#V2 t©Mo^<tfirta 

mm^y 3 t7ii>-:f 8 3<^:©PB^©Sl5^)•t*>'^v>'^x■rs 

02©''^--<-'^•X7-^>8 7 gaEB^V 6 ^mSuSa^ 

)»«9-f>8 i<D'^^ms&h'7y:f8 2tmsmm^w 
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3 i©lffl®aB»<!:wrffi#>:?"8 3 i>J<>:7'8 4t<m<0 
g|j^3.t;fc7>V-'N-xTS^3 ©^N'-f -''i:^ 7 -r > 8 8 ii&SiS: 
W6n-Cl»^.. tctcV. a5<DSfmJS8 0A«f. 02© 

F K ^ f :?'8 5 tt|IS#©fcJ{>H^*«aiOr* 

■5. ia5©^-c», sfcf)ieist^8 i*^i^3n 
sioiBAas^e 1 ©sm^J^- h 6 1 AJc. io-sifse 
1 rt©ff:*>*!l®©ft:««). hJU^^jPT/e i & ifim-f 

V2. v3*5B5iMn. iaH^v4. V5, veifimm 
asn. i5i^{ctji2iiiM4 5*ia!riBM^/sx^-Y>8 

6. h^--»:/8 2*^<fcCF-'^V^^•:^9'^>8 8«:^tKggS 

[0 05 2] S£or, ButaxT-i'T'i fjiaas 
©>^ 7^ 1 tcm-r Mtetea^ e i ©Sf^te j: cjt 

4 5©gfm, fcj:iyfcn(c#^jii|!4?g-^*^6©jiifjife 

TMVS©^^/&5. *M85{C|^^K:!6:Sn^. ^©IS. 
19^39^4 5 ©Sf«iglS{C». ^Bh^f :/82Ai$* 

ini>tttb. ;i<>y8 47!i5Btrfai'I^*^6^*$nSTMV 

s #©< b^^f c i 0 t^si* s t ^ itmm sti^ctififj: 

•Aic, 2R:*ji,>-c. Bfrteias^e 1 ©rtEE 

*5. 03©;<f^-y7'2©XSil5l«{CLTBf5£©EE*(C 

;:^7^-y:7'i 3 

3CC*Jl,irf5feiiffl#V 1. V2. V 
3*lgB)R3tl, MM#V4. V5. V63aiGB«$nS. 

^©fem. Xf=- -T" 1 3 {C*i(,i-C«HUgBliI^4 5 «f tCte 

i^rm^bL, ja«i©TMVs*K«:^*sn/cCu 

< h f a c ) TMV Smmmt^ifi. «?EP3ra^FV 

1 ^:ftLXmnEmMn^6 1 tptc^AStx. ^M©C u 
Sommifi. laf^«6 2±{C*5(,jr. 5ttcSiB^bfcfb 
^2K:Se-p-C^i;-S, ^©BSJC^L/c^SttSlS^ 
J!S^tt> HtiiBb5 5.:^8 2*:^l/-CjP>:?'8 3. 8 4(C 

[0053] BcilB;^ f- -:>-:ri3 ©xg©a. iKiS»B«iB 
:^r'jzfi 1 ©xgKRO . wtBiaa^e i ammic 
mn 3 n/ci^t?. mi b»« e 2 u -r t > c m - 

^6n. p'l 2*$j:cxi 3©xe*5ai[3ii3n 

C©J:'5fc:. 06©7n-g^-V'- ^■?:@3©7P— 
^ ♦ - F iJtftJ-rS t , BulB^affi^e 1 ©Sf^Xgi 

mmmm 4 5 ©sFsixst jw. mu:^ f ^ 1 1 {c*si» 
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mm. b^sifflita^ soo^ffi^ctccj; 

D. Cu^©^b^fvffll^MS©x;l'-yi. h?:Iol±S 
[0 054)07 €r#M-r Sfc, {b^mtBi6S$l^4 0 

10 o»zaffl©{t^mffliifii«?gT*o. i^«*&7-<>4 
0 1 ^itLxfmmmmt'^>&9mmi6 i {c«tj& 

■r.5*s. B0faS!i®SS6 l©SPm©fc»fC05-CSttBJl/ 
fcSfSU^8 0A*ffi^. *36>4«(i£T«. SJSBv^'f/^;:^ 

^-r>8 6*s. frnBiMi^«i&^'('>4 0 1 *(c*ji,>rBu 

IBPIEB^V 1 ©±fi6ffl9©SBi9-tMfa^Fm^ > 8 1 © 
^ ^ . IJiBraW^V 2iF^-^:7'82 t<D!S<OSl^i^^ 

8 7. 8 8*i05©^JSi|Sia«Cj^fS3n-Cl»-S. 

20 [ 0 0 5 5 ] 0 7 ©-fb^MfflitiiS^griJ, KftBiaas 
1. V2. v3*p§)Si(L. Btriaigga^v 4 . V5. 6* 

fflifi-r S C t K J; 0 . B!rgB«*iJMil4^ MlBitta^^ 6 1 

i6-5"f>4 0 1 t;-rs3f©f^*ff)tc^«^cc 

«. IJiaraW^Vl. V2. V3*HlgL-. «5iBP3H^ 

V4. V5. V 6 ^riafiSrr-S. *>*i-5P^3S8 0 A©4lJ 

'pvzm^mfmsG i (tifc*5i^^s^©An©;s.^^tf 

^<-s;3n-5M^*-Sir>l3:igf*«h7y:/8 Z^riiJIS 

#e.tiSA:a)> sH>^8 4*tia«-rs^©rasB^G4 

[0 05 6] J£t±*%?8*. i(CCu*' (h f ac) T 

M V s iWii^m.ni. L rffi ^ c u mmm(Dtctb<Dit^^ 

(hf ac) TMVSfCKKt3nSfc©-C»;&:<. * 
40 ?8lfflS©>6«i>©ap»-efe8i?gL/fcJ:^«:, i>yF^'>y 
^^Vtr^iil/f ^> (DMOMVS) . y F+?^i^^^JU 
f^;l.t/^> (MODMVS) , h «; > F +S^l^-;U'> 
■7> (TMOVS) . h ';ih+->tf^il/i^^> (TE 
OVS) . xh+i'y F+W^^Utr-Jl/i/'^^ (EO 

MOMVS) , -:;'x h+'>y^;ve-;i'->^> (deo 

MVS) . S^x F + i'y h=t=i't^;L'i^9> (DEOM 
OVS) . xh+»/i?y F+'>t:x;l.i/-5> (EODM 
OVS) , X h:^^i/t;'x^;H^^;Ut^7> (EODEV 
S) . j;^xF+i'x9^;l'f-;l/Jx^> (DEOEV 
50 S) . i?->f F+i'X^iUexjl-j^^^ (DMOEV 
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S) . X h+l/S?>^;Hf-;W£^^> (EODMV 
S) . ^ h+^'t^x5=-^H:r-;U'>7> (MODEV 
S) . isJ:Zf3.^)V^ h+->^f^;ue-;l/>^> (EM 
OMVS) ^. (j« h+i^) (jt^}V) i^'joXy 

[0 0 5 7 ] *^?liW. mis^it-^^^t 
««c< . tN;iLlf T i c 1 , <oj:^fimmi^mm^^-:> 

ftT i )l©<t^mtiliS^. ftfe©B<D{fc^mti«a-lK 10 
[0 05 8] 

mic^ts-mtm^om-c^mt s 1 1 tc j: 13 . mzm 
i^fcu^*t?. ^{ci&jsif -sci^tt?**. ^^{cm 

[0 05 9] S 6,{C, *^B^tc > grf3IiM*iJ:!yf 
[|21M©1B^^C5(i?S] 

m 1 ] *^©m 1 SI*feW{CJ:2»^b^$l*Bi^Slg© 

«teR*s^-ria-c*5. 30 
[0 3 ] a 2 ©^b^S»iii^ia©I6fP7 h 

[04] *^©^ 3 »&^{c J: «,^t^M*il^^© 

[05] *^©^ 4 fSteMtc i 4<t^ts«B*i8isaa© 
[ S 6 ] 0 5 ©Yk^SWiJ(^«g©a&fP7 a - ^ 1- - h 
[07] *:|6qi©^ 5 HJfi^aiK: J: i><t^^im§m<!> 

1tfiS*^f0f*S. 40 

[??-^gi?g] 

10. 100. 200. 300. 400 it^SiJ^m 
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11.61 fsm^s 

1 1 A. 4 8 st>mm'y-{> 

12.63 msB 

1 2 A. 6 3 A t-$ 
13 J^-f 9--^"^ H 
14.21 llf4^S 

1 5. 4 3 

15A, 15C. 15D. 16B. 1 6C. 16E M 

1 5 B mtmmMm^ 

16 mts 

16A 7.^ A-rfiiT.'jA:^ 

2 0 M*4«^g|J 

2 2 ^ft:;^®^!^ 

4 0 mmiii^ih 
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